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(54) High pressure screen shower. 

(57) A shower system (12) for a screening machine 
(10) or unit and method of using the shower 
system (12) to clean the screen surface (24). The 
shower system includes a spray nozzle (28) 
connected to a movement arm (32), a driver (38) 
• for longitudinally moving the movement arm 
(32) in a reciprocal path, and an indexing sys- 
tem (36) adapted to allow limited axial rotation 
of the movement arm (32) at predetermined 
longitudinal positions of the movement arm 
(32). 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present Invention relates to cleaning systems 
and methods and, more particularly, to a shower sys- 
tem and method for cleaning a screen surface of a 
screening machine or unit 

2. Prior Art 

Various different types of shower systems are 
known in the prior art. Shower systems for cleaning 
screen surfaces have included fixed pipe systems, 
translating pipe systems, or rotating pipe systems. 
For fixed pipe systems a considerably large number 
of nozzles is required to clean the screen surface and, 
do not do a complete cleaning of the entire screen 
surface. Although rotating or translating pipe systems 
are capable of cleaning the entire screen surface, 
these types of systems nonetheless also require a 
large number of nozzles and a larger pump. Because 
the pump is a large portion of the overall cost of such 
systems, this obviously increases the costs of such 
systems. 

It is therefore an objective of the present inven- 
tion to provide a new and improved shower system 
and method of cleaning. 

SUMMARY OF THE INVENTION 

In accordance with one embodiment of the pres- 
ent invention, a shower system is provided compris- 
ing a spray nozzle, a movement arm, and means for 
moving the movement arm. The movement arm has 
the spray nozzle connected thereto. The means for 
moving the movement arm can move the arm in a re- 
ciprocating longitudinal path and an axial rotational 
direction. The means for moving includes means for 
providing axial rotation of the movement arm only 
upon a predetermined longitudinal movement of the 
movement arm. 

In accordance with one method of the present in- 
vention a method of cleaning a screen surface is pro- 
vided comprising steps of connecting a shower clean- 
ing system to the screening unit, the shower cleaning 
system having at least one spray nozzle connected to 
a movement arm, the arm being adapted to move in 
a reciprocating longitudinal path and can be axially ro- 
tated; supplying a fluid to the spray nozzle; and mov- 
ing the movement arm to move the spray nozzle, the 
step of moving the movement arm comprising longi- 
tudinally moving the movement arm in a first direc- 
tion, axially rotating the movement arm at a predeter- 
mined longitudinal position of the movement arm, and 
longitudinally moving the movement arm in a second 
reverse direction after it has been axially rotated. 

In accordance with another embodiment of the 
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present invention a screening machine cleaning sys- 
tem is provided comprising at least one spray nozzle; 
a movement arm having the spray nozzle connected 
thereto; means for supplying fluid into the spray noz- 

5 zle; means for reciprocatingly longitudinally moving 
the movement arm; and an indexing means for, at 
least partially, controlling axial rotation of the move- 
ment arm. The indexing means includes a spindle 
with slots for a portion of the movement arm to move 

w therein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and other features of the 
15 invention are explained in the following description, 
taken in connection with the accompanying drawings, 
wherein: 

Fig. 1 is a schematic perspective view of a 
screening machine having a shower system incorpor- 
20 ating features of the present invention. 

Fig. 2 is an enlarged schematic sectional view of 
the indexing system used in the shower system 
shown in Fig. 1. 

Fig. 3 is a schematic side view of the screening 
25 machine shown in Fig. 1 showing the various axial 
positions of the spray nozzle. 

Fig. 4 is a diagrammatical view of the indexing 
slots and grooves of the indexing spindle shown in 
Fig. 2. 

30 Fig : 5 is a side view of a torque arm pipe depicting 

the thrust torque developed due to nozzle spray dis- 
charge. 

Fig. 6 is a view taken in the direction of the arrow 
F in Fig. 5 showing the spray pattern as it impinges 
35 on the screen. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 1j there is shown a schematic 

40 perspective view of a screening machine 10 having a 
shower system 12 incorporating features of the pres- 
ent invention. Although the present. invention will be 
described with reference to the single embodiment 
shown in the drawings, it should be understood that 

45 the present invention can be incorporated into various" 
' different types of embodiments. In addition, any suit- 
able size, shape and type of elements or materials 
can be used. 

The screening machine 10 is a pulp and paper 

50 screening machine. However, the present invention 
can be used in any suitable type of machine. The 
screening machine 10, apart from the shower system 
12 of the present invention, is generally known in the 
art. Referring also to Fig. 3, the machine 10 includes 

55 a housing 14, an arcuate screen 16, a top inlet 18, and 
two bottom outlets 20 and 22. Pulp is injected into the 
machine 10 at inlet 18 and travels down along the in- 
side surface 24 of the screen 16. Small particles trav- 
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el through the screen 16 into the rear area 26 and out 
the first outlet 20. Larger particles, not small enough 
to pass through the screen 16, travel down the inside 
surface 24 and out the second outlet 22. Thus, the 
machine 10 is adapted to separate pulp particles by 
size. 

In order to kneep the machine operating properly, 
the screen must be occasionally cleaned. Thus, the 
shower system 12 is provided to clean the screen 16. 
The shower system 12 generally comprises nozzles 
28, torque arms 30, movement bar or arm 32, pump 
34, indexing system 36, driver 38, and controller 40, 
such as a computer. The pump 34 has a supply of fluid 
connected thereto. A pipe 42 and flexible hose 44 are 
used to connect the pump 34 to a first end of the 
movement arm 32. The flexible hose 44 and swivel 
joint 45 are used to accommodate movements of the 
movement arm 32 relative to the pipe 42. However, 
any suitable type of conduit system could be provid- 
ed. The movement arm 32 has a channel therein. The 
channel is provided to conduit fluid from the hose 44 
to the torque arms 30. However, any suitable type of 
system to conduit fluid from the hose 44 to the torque 
arms 30 and nozzles 28 could be provided. The move- 
ment arm 32 is moveably mounted to the housing 14 
by bearing blocks 46. The bearing blocks 46 allow the 
movement arm 32 to longitudinally slide in the hous- 
ing 14 and, axially rotate in the housing 14. The torque 
arms 30 are connected to the side of the movement 
arm 32 and have channels therein connected to the 
channel in the movement arm 32 to supply fluid from 
the movement arm to the nozzles 28. Thus, the arms 
30 and 32, in addition to their other features explained 
in better detail below, also function as a means for 
conduiting fluid from the hose 44 to the nozzles 28. 
The torque arms 30 generally extend away from the 
movement arm 32 in a radial direction. Although the 
torque arm is bent so that there is a torque acting on 
the movement arm 32 causing the arm to rotate up- 
ward as shown in Fig. 5, the torque arm is designed 
so that the nozzle is approximately perpendicular to 
the screen. Although only two torque arms are shown 
in the embodiment in the drawings, it should be un- 
derstood that any suitable number of torque arms 
could be provided. Located at the end of each torque 
arm 30 is one of the nozzles 28. 

Referring also to Fig. 2, the driver 38 is adapted 
to move the movement arm 32 in a reciprocating long- 
itudinal path. The driver 38 includes an air cylinder48, 
an air cylinder rod 50, and a bracket 52. Air pressure 
is applied to the air cylinder 48 by the controller 40 to 
control the motion of the air cylinder rod 50. Acoupling 
54 is connected to a second end of the movement arm 
32 which includes a dowel pin 56, an annular groove 
58, and an end slot 60. The bracket 52 has a slot at 
one end such that the end of the bracket can be 
placed in the coupling annular groove 58 to thereby 
connect the bracket 52 to the movement arm 32. The 



connection between the bracket 52 and the coupling 
54 allows the air cylinder 48 to reciprocating ly move 
the movement arm in a linear path, but still allow the 

5 movement arm to axially rotate relative to the bracket 
52. However, any suitable means to reciprocatingly 
move the movement arm 32 could be provided. 

The indexing system 36 is generally provided to 
restrict and guide axial rotation of the movement arm 

w 32. The indexing system 36 generally comprises an 
indexing spindle 62, a stop plate 64, the dowel pin 56 
on the coupling 54, and the slot 60 at the end of the 
coupling 54. The spindle 62 has a first end 66 that is 
fixedly connected to the machine housing 14 using 

is one of the bearing blocks 46, a second end 68 that 
has the stop plate 64 fixed to it, a center channel 72, 
a bottom slot 74, and a slot and groove pattern 76 
along the interior wall of the channel 72. Fig. 1 shows 
the spindle 62 with a center cut-away section in order 

20 to show how the bracket 52 and coupling 54 are lo- 
cated relative to each other. As can be best seen from 
the diagrammatic view of the slot and groove pattern 
shown in Fig. 4, the slot and groove pattern 76 gen- 
erally comprises a plurality of longitudinal slots 78, 

25 transverse grooves 80 between adjacent slots 78, 
and an end return groove 82. The transverse grooves 
80 are alternatingly arranged such that a general ser- 
pentine path is established. The end return groove 82 
is provided to establish a loop between a starting slot 

30 78a and a finishing slot 78b. The slots 78 and grooves 
80 and 82 are suitably sized and shaped to allow the 
dowel pin 56 to move therein. The slots 78 are offset 
from each other at about 18° relative to the center 
axis of the center channel 72 such that when the dow- 

35 el pin 56 moves from one slot 78 to another, by means 
of a transverse groove 80, the movement arm 32 is 
limited to about an 1 8° axial rotation between longitu- 
dinal movements of the movement arm 32. However, 
any suitable type or degree of limited axial rotation 

40 could be provided by varying the slots 78 or their re- 
lationship to each other. The bottom slot 74 through 
the spindle 62 allows the bracket 52 to move therein. 
The stop plate 64 has a stop bar 70 thereon. The stop 
bar 70 is adapted to stop movement of the movement 

45 arm 32 when contacted by the coupling 54. However, 
the coupling slot 60 is suitably sized, shaped, and 
positioned to receive the stop bar 70 therein when the 
dowel pin 56 is located in the end return groove 82. 
This arrangement allows the longitudinal movement 

50 of movement arm 32 to be stopped at a first longitu- 
dinal position, when the end of the coupling 54 con- 
tacts the stop bar 70, when the dowel pin 56 is in any 
of the slots 78 except slots 78a and 78b. However, 
when the dowel pin 56 is at the end of finishing slot 

65 78b the slot 60 allows longitudinal movement of the 
movementarm32 toexceedthefirstlongitudinal pos- 
ition and extend to a second extended longitudinal 
position such that the pin 56 can access the end re- 
turn groove 82. This extending movement of the 
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movement arm 32 to the second position is also used 
to signal the controller 40, by means of extended 
movement of the driver 38, that the shower system 
has completed a full cycle of showering as further de- 
scribed below. However, any suitable type of means 
could be provided to signal completion of a full cycle 
of showering. In addition, any suitable type of index- 
ing system could be provided. 

In operation, the shower system 12 will be started 
with the dowel pin 56 located in the starting slot 78a. 
The driver is actuated to longitudinally move the 
movement arm 32 by means of the rod 50 with the pin 
56 traveling in the starting slot 78a towards the first 
groove 80a. At the same time, the pump 34 is actuat- 
ed to supply fluid through tube 42, through hose 44, 
and through arms 32 and 30, to the nozzles 28. In a 
preferred embodiment, the pressure at the discharge 
of the pump 34 is about 1000 psig. However, any suit- 
able pressure could be provided including higher 
pressures. This starting position has the torque arms 
30 located in a down starting position Ashown in Fig. 
3. The fluid spray s from the nozzles 28, due to the 
offset direction of discharge, exerts a torque T on the 
movement arm 32 equal to the nozzle reactionary 
force F times the offset length L as shown in Fig. 5. 
However, because dowel pin 56 is constrained in the 
starting slot 78a, the movement arm 32 is prevented 
from axialiy rotating. When the movement arm 32 
reaches the forward end of its travel path, the dowel 
pin 56 encounters the first groove 80a. The torque 
force by the discharge of the fluid from the nozzles 28 
then axialiy rotates the movement arm 32 with the 
dowel pin 56 moving from the first slot 78a to the sec- 
ond slot 78c. Axial rotation is stopped by contact of the 
dowel pin 56 with a wall of the second slot 78c. In the 
embodiment shown, the driver 38 has suitable sen- 
sors or switches (not shown) that are connected to 
the controller 40. The sensors signal the controller 
when the rod 50 reaches predetermined positions rel- 
ative to the air cylinder 48, such as when the move- 
ment arm 32 reaches its first or second longitudinal 
positions or its third position at the forward end of its 
travel path. In alternate embodiments, suitable sen- 
sors or switches could be connected or triggered di- 
rectly by the movement arm 32. Of course, any suit- 
able type of sensing or control system could be pro- 
vided. 

Upon sensing that the movement arm 32 has 
reached the forward end of its travel path, the control- 
ler 40 reverses direction of the driver 38. The longitu- 
dinal movement of the movement arm 32 is thus re- 
versed and the dowel pin 56 then travels along the 
second slot 78c. The second slot 78c, similar to the 
first slot 78a cooperates with the dowel pin 56 to pre- 
vent the force of the fluid discharge at the nozzles 28 
from axialiy rotating the movement arm 32, at least 
until the pin 56 reaches the second groove 80b when 
the movement arm 32 is allowed to once again axialiy 
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rotate, a limited amount, and the driver 38 is once 
again reversed. The position of the torque arms 30 
while the pin 56 is in the second slot 78c is shown at 

5 position B in Fig. 3. These longitudinal movements 
along the slots 78 and incremental axial rotations at 
the end of longitudinal movements continue along the 
remainder of the slots and grooves until the end of the 
showering cycle. As shown in Fig. 3, the spray S over- 

10 laps in positions A, B, and other positions shown, to 
allow the entire surface of the screen 16 to be show- 
ered as the showering cycle continues. The longitu- 
dinal reciprocal movements of the movement arm 32 
and the force from the discharge of fluid from the noz- 

15 zles 28 allows a stepwise sweeping spraying pattern 
to be provided. However, it should be noted that any 
suitable type of pattern could be provided. 

The end of the showering cycle generally com- 
prises the dowel pin 56 traveling along the finishing 

20 slot 78b and into the end return groove 82. The slot 
60 in the coupling 54 accommodates the stop bar 70 
to allow the movement arm to extend past its first pos- 
ition to its second extended position. This movement 
is then signaled to the controller 40 which deactivates 

25 the pump and the driver 38. With no fluid being sup- 
plied to the shower system 12, the spray S stops and 
the torque force from the discharge is eliminated. The 
weight of the torque arms 30 then cause the move- 
ment arm 32 to axialiy rotate back to its starting pos- 

30 ition, via gravity, with the dowel pin 56 moving 
through end return groove 82. The shower system 12 
is thus ready to start a new showering cycle when de- 
sired. 

Referring to Fig. 6, it will be noted that the spray 

35 pattern from nozzle 28 (Fig.1) takes the form of a rel- 
atively narrow high-energy band 65 less than 10° in 
spray width and oriented parallel to the feed stream 
67, which is capable of slightly deflecting the feed 
stream 67 so that cleaning energy is concentrated 

40 upon the screen 16 unencumbered by the feed 
stream. As shown in Fig. 6, the narrow patterns or 
bands 65 appear to be vertically oriented, but it will be 
understood that they are arcuate and follow the cur- 
vature of the screen surface 16. This high-energy 

45 spray band or pattern enables the cleaning process 
to be carried out without shutting down the operation 
of the screening machine, with attendant loss of time 
and production. The longitudinal arc of the spray can 
be varied depending on the nature of the feed and the 

50 difficulty of the cleaning process. For certain feeds, 
a longitudinal spray arc of about 65° has been em- 
ployed, but to obtain higher cleaning energy a smaller 
arc may be selected, down to 45° or less. Where a 
lower cleaning energy is satisfactory, arcs greater 

55 than 65° may be used. The distance from the nozzle 
28 to screen 16 can also be varied depending on the 
nature of the feed as indicated above. For certnin 
feeds, distances of 4 to 8 inches have been success- 
fully employed and depending on the circumstance?;, 
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distances outside this range may be used. 

It should be understood that the foregoing de- 
scription is only illustrative of the invention. Various al- 
ternatives and modifications can be devised by those 
skilled in the art without departing from the spirit of 
the invention. Accordingly, the present invention is in- 
tended to embrace all such alternatives, modifica- 
tions and variances which fall within the scope of the 
appended claims. 



Claims 

1 . A shower system comprising: 
a spray nozzle; 

a movement arm having the spray nozzle con- 
nected thereto; and 

means for moving the movement arm in a reci- 
procating longitudinal path and an axial rotational 
direction, the means for moving including means 
for providing axial rotation of the movement arm 
only upon a predetermined longitudinal move- 
ment of the movememt arm. 

2. A system as in Claim 1 wherein the movement 
arm has a plurality of spray nozzles along the 
length of the movement arm. 

3. A system as in Claim 1 wherein the spray nozzle 
is connected to the movement arm by means of 
a torque arm. 

4. A system as in Claim 1 wherein the means for 
moving includes a drive system connected to the 
movement arm adapted to reciprocatingly move 
the movement arm. 

5. A system as in Claim 1 wherein t he means for pro- 
viding axial rotation includes an indexing system 
adapted to prevent axial rotation of the movement 
arm except at predetermined positions of the 
movement arm relative to the indexing system. 

6. A system as in Claim 5 wherein the means for pro- 
viding axial rotation includes the spray nozzle 
having a spray discharge in a direction offset from 
the radial axis of the movement arm to thereby 
apply a torque force to the movement arm when 
fluid is sprayed from the nozzle. 

7. A system as in Claim 5 wherein the indexing sys- 
tem includes an indexing spindle having longitu- 
dinal slots therein and, the movement arm in- 
cludes a pin adapted to move in the longitudinal 
slots. 

8. A system as in Claim 1 further comprising means 
for signalling a predetermined position of the 
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movement arm. 

9. A method of cleaning a surface in a screening 
5 machine arranged for introduction of a feed along 

a curved screen surface comprising steps of: 
connecting a shower cleaning system to the 
screening machine, the shower cleaning system 
having at least one spray nozzle connected to a 
10 movement arm, the arm being adapted to move 
in a reciprocating longitudinal path and be axially 
rotated; 

supplying a fluid to the spray nozzle; and 
moving the movement arm to move the spray 

15 nozzle, the step of moving the movement arm 

comprising longitudinally moving the movement 
arm in a first direction, axially rotating the move- 
ment arm at a predetermined longitudinal posi- 
tion of the movement arm, and longitudinally 

20 moving the movement arm in a second reverse 

direction after it has been axially rotated. 

1 0. A method as in Claim 9 wherein the step of mov- 
ing the movement arm comprises stepwise axial- 

25 ly rotating the movement arm between longitudi- 

nal movements of the movement arm. 

11. A method as in Claim 9 wherein the step of mov- 
ing comprises force from discharge of the fluid at 

3C the spray nozzle axially rotating the-movement 

arm. 

1 2. A method as in Claim 9 wherein the step of mov- 
ing comprises axial rotation of the movement arm 

35 being limited to about 18° upon each change of di- 

rection of the longitudinal movement of the move- 
ment arm. 

1 3. Amethod as in Claim 9 wherein the supply of fluid 
40 to the spray nozzle is stopped upon a predeter- 
mined number of axial rotations and longitudinal 
movements of the movement arm. 

14. A method as in Claim 13 wherein upon stopping 
45 the supply of fluid to the spray nozzle, the move- 
ment arm is axially rotated back to a starting pos- 
ition. 

15. A method as in claim 9 wherein the spray nozzle 
so delivers the fluid upon the curved surface to be 

cleaned in a high-energy narrow arcuate band or 
pattern oriented parallel to the direction of the 
feed flow along the screen. 

55 16. Amethod as in claim 15 wherein the width of said 
fluid band or pattern is less than 10°. 

17. A screening machine cleaning system compris- 
ing: 



6/20/OS. RA55T Version: ? n 1 /l 



1 - ' o 

9 EP 0 567 208 A2 10 

at least one spray nozzle; 
a movement arm having the spray nozzle con- 
nected thereto; 

means for supplying fluid to the spray nozzle; 5 
means for reciprocatingly longitudinally moving 
the movement arm; and 

an indexing means for, at least partially, control- 
ling axial rotation of the movement arm, the in- 
dexing means including a spindle with slots for a 10 
portion of the movement arm to move therein. 

18. A system as in Claim 15 wherein the spray nozzle 
is connected to the movement arm by means of 

a torpque arm. 15 

19. A system as in Claim 16 wherein the movement 
arm and torque arm comprise channels for fluid 
to flow to the spray nozzle. 

20 

20. A system as in Claim 15 further comprising 
means for sensing a predetermined axial and 
longitudinal position of the movement arm. 

21. A system as in Claim 15 wherein the spindle has 25 
alternating grooves between slots at opposite 
ends of the spindle for the portion of the move- 
ment arm to move between slots. 

22. A system as in Claim 19 wherein the spindle has 30 
a groove to allow the movement arm to return to 

a starting position upon a predetermined number 
of axial rotations and longitudinal movements. 

35 
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